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Hanfoni Group, inc.

June 17, 2004

HanloN Omup. Inc.

P.O. Box 150D

Fila4ena, WA e9=

CH2M-0401824

Mr. S. J. Trent, Manager
Environmental Information Systems

Fluor Hanford, Inc.

Post Office Box 1000
Richland, Washington 99352-0450

Dear Mr. Trent:

FINAL REPORT FOR THE SOIL SAMPLES FROM 216-Z-9 TRENCH-COLLECTED

DURING MARCH AND APRIL OF FISCAL YEAR 2004

References: 1. HNF-SD-CP-QAPP-016, "222-S Laboratory Quality Assurance Plan,"
Revision 8, dated January 29, 2004.

2. 216-Z-9 Trench Characterization Borehole Sampling and Analysis
Concurrence for Analytical Requirements, dated October 2, 2003.

3. Intemffice Memorandum, H. L. Anastos, FH, to Distribution,
"Semi-Volatile Organic Compound Analysis," FH-0300526, dated
February 3, 2003.

4. Interoffice Memorandum, H. L. Anastos, FH, to Distribution, "Volatile
Organic Compound Analysis," FH-0300583, dated February 3, 2003.

5. SW-846, "Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods," Revision 3, U.S. Environmental Protection Agency,
Washington, D.C., dated December 1996.

This letter and four attachments represent the final analytical data report for the soil samples
from the 216-Z-9 characterization borehole that were received at the 222-S Laboratory between
March 24 and April 21, 2004. The samples were analyzed in accordance with Reference 1
through Reference 5.

()009 0 0 2

CH2M-0401824 6/172004 7:53 AM



Mr. S. J. Trent
Page 2
June 17, 2004

CH2M-0401824

Should you have questions regarding this matter, please contact it. A. Bushaw at 373-4314.

Very truly yours,

Ruth A. Bushaw, Project Coordinator
Analytical Project Management
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Attachment 1
Narrative

222-S LABORATORY

FINAL REPORT FOR THE SOIL SAMPLES FROM 216-Z-9 TRENCH-COLLECTED

DURING MARCH AND APRIL OF FY 2004

1.0 INTRODUCTION

Seven soil samples from the 216-Z-9 characterization borehole were received at the

222-S Laboratory between March 24 and Apri121, 2004. The samples were analyzed in

accordance with the 222-S Laboratory Quality Assurance Plan (Reference 1), 216-Z-9 Trench

Characterization Borehole Sampling and Analysis Concurrence for Analytical Requirements

(analytical instructions) (Reference 2), Semi- Volatile Organic Compound Analysis

(Reference 3), and Volatile Organic Compound Analysis (Reference 4), referenced in the cover

letter.

A Data Summary Report is included as Attachment 2. The correlation between the customer

sample identification number and laboratory identification numbers is presented in the Sample

Breakdown Diagrams included as Attachment 3. Copies of the Chain of Custody and Generator

Knowledge Information forms are included as Attachment 4.

2.0 SAMPLE APPEARANCE

For easier tracking of results, the samples were logged into the laboratory database as four

different sample delivery groups (SDG), as noted in the following.

SDG 222520040061-This SDG consists of one customer sample numbered B 17N61. This

sample was collected on March 23, 2004. It was delivered to the laboratory on March 24, 2004,

in three 40-mL amber bottles with septum lids. Analysis for low-level volatile organic

compounds (VOC) was the only request for this sample. The sample was described as dark

brown, medium coarse sand.

SDG 222S20040073-This SDG consists of three customer samples numbered B 1 8XW3,
B18XR8, and B19oT8-A. Samples B18XW3 and B18XR8 were collected on Apri18, 2004.

Sample B18XW3 was delivered to the laboratory on April 14,2004, in three 40-mL amber

bottles with septum lids for low-level VOC analysis only. For sample B 18XR8, three

5-g En Core® samplers were received on Apri18, 2004, for high-level VOC analysis. On April
16, 2004, two 60-mL bottles and one 120-mL bottle were received as B 18XR8 for semivolatile

organic compound analysis (SVOA), polychlorinated biphenyl (PCB) analysis and inorganic and
radionuclide analyses listed in the analytical instruction. The samples were described as dark
brown, medium coarse sand.
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Sample B190TA=A was collected and delivered to the laboratory on April 15, 2004. As received,

it was labeled as B190T8 for a radscreen analysis. However, after receipt, the customer point of

contact requested an additional isotopic plutonium analysis and requested that the results be

reported using the sample number B190T8-A. The sample was described as dark brown,
medium coarse sand.

SDG 222S20040100-This SDG consists oftwo customer samples numbered B 17N64 and

B17N68. These samples were collected and delivered to the laboratory on Apri121, 2004.

Sample B 17N64 was received in five 40-mL amber bottles with septum lids for low-level VOC

analysis only. Sample B17N68 was received in three 5-g En Core® samplers for high-level

VOC analysis only. Sample B 17N68 was described like the previous samples: dark bmwn,

medium coarse sand.

For sample B 17N64, three of the five bottles contained dark brown, medium coarse sand and the

remaining two bottles contained lighter colored, beige, medium coarse sand. The initial low-

level VOC analysis was performed using the first three ofthe bottles in numerical order and was

reported as sample number SO4M0001.15. The bottle chosen for the sample analysis contained

the beige sand, while the bottles chosen for the nlatrix spike (MS) and matrix spike duplicate

(MSD) analyses both contained the darker browri sand. The customer point of contact was

informed of the discrepancy and an additional VOC analysis was requested on the remaining vial

that contained darker sand. No additional MS or MSD analyses were performed. The sample

results for the additional analysis are reported as sample B17N64-A (SO4M000124), as the

customer requested.

SDG 222520040101-T1us SDG consists of one customer sample numbered B191Y4. The
sample was collected and delivered to the laboratory on Apri121, 2004. Five bottles were
received for analysis; one 60-mL bottle was received for SVOA, one 500-mL bottle for
radionuclide analysis, and three 40-mL amber glass bottles with septum lids for VOC analysis.

On April 28, 2004, the customer point of contact canceled the request for SVOA and radionuclide
analyses, and the 60-mL and 500-mL bottles were returned to the customer on Apri129, 2004.

The 40-mL bottles were filled to the top with soil, leaving no head-space. No preservative was
added to the sample bottles in the field. With the sample received in this configuration, it was
unclear whether low-level or high-level VOC analysis was requested, so the chemist preserved
portions of the sample for both analyses. The customer point of contact was informed of the
decision made by the responsible chemist concerning the VOC, and requested the laboratory to
report the high-level VOC analysis using sample number B191Y4-A.

3.0 SAMPLE HANDLING

Except for VOC analyses, the samples were stirred with a spatula prior to removing aliquots for
analysis. With this type of sample, this method is typically not sufficient to achieve
homogenization. However, the relative percent difference (RPD) between sample and duplicate
results for most analytes meet the acceptance criteria listed in the analytical instructions,
indicating good precision was obtained.
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As noted in Section 2.0 for B191Y4, the sample was provided in three amber glass bottles with no
preservative. Because the bottles had to be opened in a hood to obtain aliquots for analysis, the

sample integrity was compromised and the results may be biased low.

4.0 HOLDING TIMES

The analytical instructions requested that the laboratory make every effort to meet the SW-846

(Reference 5 in the cover letter) holding times for VOA. Additionally, an e-mail message was
received from the customer point of contact on April 19, 2004, requesting the laboratory to make
every effort to meet all analytical holding times.

The holding times were met for all analyses except for pH, sulfide, and mercury (Hg) for sample

B18XR8. For pH (24 hour) and sulfide (7 day), the holding times were not met because of an

8-day delay between the field sampling and delivery of the sample. For the Hg analysis, the 28-

day holding time was not met because of a combination of the 8-day delay between sampling and

delivery, and issues with scheduling resources and preparation of the fume hoods for the

laboratory outage.

5.0 ANALYTICAL RESULTS

The Data Summary Report, included as Attachment 2, presents the analytical results for the

requested analytes. In this table, solid samples that were prepared by water digest are indicated

with a"W" in the aliquot class (A#) column, and an "S" indicates a distillation preparation was

used. An "A" indicates an acid digest of a solid, and an "E" indicates that the stronger acid soil

leach procedure was used to prepare the sample prior to analysis. If there is no letter identifier in

this column, this indicates that the analysis was performed on a direct subsample with no

separate preparation, or with sample preparation that was included as part ofthe analytical

procedure steps.

Note that for most analytes, the results reported for the blank in the Data Summary Report are in
the same units as indicated for the sample. However, for the ion chromatography (IC),

inductively coupled plasma (ICP) spectroscopy, uranium by phosphorescence (total uranium),

and ICP-mass spectrometry (ICP-MS) analyses, the results reported for the blank are actually

µg/mL.

5.1 VOLATILE ORGANIC COMPOUND ANALYSIS ISSUES

Samule B18XW3 (S04M000096)--The concentration reported for carbon tetrachloride (CC14)

exceeded the calibration range for the requested low-level VOC analysis. Therefore, the result of

260 µg/kg should be considered an estimate. Since the entire sample was used in process during

the first analysis, no reanalysis was possible. Sample B18XR8 (S04M000095) was collected at

the same time on the same day. This sample was submitted to the laboratory for high-level VOC

analysis. No CC14 was detected in this sample at a detection limit of240 µg/kg. For the high-

level VOC analysis, some ofthe CC14might have been lost due to the required process of

opening the En Core® sampler to the atmosphere to transfer the sample to a vial for preserving.
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Sample B17N64 (SO4M0001151-The concentration reported for acetone exceeded the

calibration range for the requested low-level VOC analysis. Therefore, the result of 170 µg/kg
should be considered an estimate. Since the entire sample was used in process during the first
analysis, no reanalysis was possible. Sample B17N68 (SO4M000116) was collected at the same
time on the same day. This sample was submitted to the laboratory for high-level VOC analysis.

Acetone was detected at 660 µg/kg, but the result should be considered an estimate because it is
less than the estimated quantitation limit (EQL), which is 10 times the reported detection limit.

For the high-level VOC analysis, some of acetone might have been lost due to the required

process of opening the En Core® sampler to the atmosphere to transfer the sample to a vial for
preserving.

Samole B191Y4 (S04M000118)`--The concentration reported for CCl4 exceeded the calibration
range for the aliquot that was preserved for low-level VOC analysis. Therefore, the result of
290 pg/kg should be considered an estimate. Since opening the sample vial greatly compromises
low-level VOC analysis, no low-level reanalysis was requested. Sample B191Y4-A
(SO4M000123) was an aliquot removed from the same sample vial and preserved for high-level
VOC analysis. For this analysis, CCl4 was not detected at a detection limit of 130 µg/kg. Again,
opening the vial may have compromised the analysis due to loss of analyte to the atmosphere.
No reanalysis was requested.

6.0 QUALITY CONTROL RESULTS

6.1 LABORATORY CONTROL SAMPLES

For nonradionuclide analyses, the accuracy of the analysis was evaluated from the recovery of
both a laboratory control sample (LCS) and an MS. The requested accuracy was LCS or MS
within 70-130% recovery. For radionuclides, the accuracy ofthe gross (or total) alpha, gross (or
total) beta, and ICP-MS analytes was evaluated from the LCS and MS recoveries. For all other
radionuclide analyses, the accuracy was evaluated only from the LCS recovery. The requested
radionuclide accuracy was LCS or MS within 80-120% recovery.

For the VOC analysis, a ketone mix containing acetone, 2-butanone, and 4-methyl-2-pentanone
were part of the standard mix used for LCS analysis for sample B 16N61 in addition to the
requested set of compounds indicated in the letters from H. L. Anastos (References 3 and 4 in the
cover letter). These campounds are part of the quality control (QC) protocol associated with an
unrelated project. Although the LCS and MS recoveries for ketones were not required to be
reported, they are included in the Data Summary Report (Attachment 2) for sample B 17N61
only.

All LCS recoveries were acceptable in accordance with the analytical instructions and the
222-S Laboratory Quality Assurance Plan (QAPP-016) (Reference 1 in the cover letter).

6.2 METHOD AND PREPARATION BLANKS

For most analyses, no analytes were detected in the method or preparation blank. However, the
following analytes were detected in the blanks prepared and analyzed with the samples.
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a. Chromium (Cr) and lead (Pb) were detected in the acid digest blank analyzed with

sample B18XR8. The level of Cr measured in the blank was about 60% of the

concentration measured in the sample. The level Pb measured in the blank was about

10% of that measured in the sample. The sample was reprepared and reanalyzed and the

reanalysis results confirmed that the original sample results were not affected by the

contamination detected in the blank. The reanalysis was not reported because a larger

sample size was used, which may have caused incomplete digestion of some analytes.

This issue did not affect the comparison of the Cr and Pb results between the two digests.

b. Uranium (U) was detected in the blank that was prepared and analyzed with sample

B 18XR8 for total U. The level of U detected in the blank was about 9% of that detected

in the sample. The reported results are considered estimates because they are less than

10 times the reported detection limit They should also be considered biased high due to

contamination. If the results are corrected for the high bias, they are confirmed by the

sum of the U isotopes reported from the ICP-MS analysis. The sample was not

reanalyzed because they were in agreement with the ICP-MS and because they would

still be reported as estimates on a reanalysis due to the large dilution required to reduce

matrix interference.

c. Thorium-232, 23SU, and 23U were detected in the blank prepared and analyzed with

sample Bl8XR8 by ICP-MS. For all tlxee analytes, the level detected in the blank was

considered insignificant because it was less than 5% of the concentration reported for the

sample, as allowed by QA,PP-016.

d. Beta activity was detected in the blank' prepared and analyzed with sample B 18XR8 for

total beta. However, the contamination was considered insignificant because the blank

activity was less than 5% of the activity in the sample, as allowed by QAPP-016.

e. Nitrite (NO2) was detected in the water digest preparation blank analyzed with sample

B18XR8. However, the contamination was considered insignificant because no NO2 was

detected in the sample.

f. Acetone was detected in the blanks analyzed with samples B18XR8 (SO4M000095)

(high-level VOC), B18XW3 (SO4M000096) (low-level VOC), and B17N64-A

(SO4M000124) (low-level VOC). For sample B18XR8, no acetone was detected in the

sample, so the blank contamination was considered insignificant. For sample B17N64-A,

the blank result was less than the EQL and was considered insignificant. But for sample

B18XW3, the acetone concentration reported for the blank was greater than the EQL and

was about 20% of the sample concentration. For this sample, since the entire sample was

used in process during the first analysis, no reanalysis was possible. Therefore, the

acetone result should be considered biased high for B18XW3.

g. Low levels of2-butanone were detected in the blanks analyzed with samples B18XW3

(SO4M000096) (low-level VOC) and B17N64-A (SO4M000124) (low-level VOC). In

both instances, the blank result was less than the EQL and was considered insignificant.

5
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63 DUPLICATE ANALYSES

One duplicate analysis was performed for each analyte for each SDG. The requested precision
for analysis was an RPD ±20% for radionuclides and t30°/a for all other methods. For VOC,
SVOA, and PCB analyzed, the analysis precision was determined by calculating the RPD
between an MS and MSD. These are discussed in Section 6.4.

In addition to the RPDs requested in the analytical instructions, QAPP-016 states that the RPD

criterion is not applicable when the sample results are less than 10 times the reported detection
limit for nonradionuclide analyses or if the counting uncertainty is greater than 15% for

radionuclide analyses. Although total U and C1 had RPDs greater than 30% and 233U and 234U

had RPDs greater than 20%, the sample results were all less than 10 times the reported detection

limits. For 90Sr, the RPD was also greater than 20%, but the counting uncertainty was greater

than 15%. All other analyte results met RPD criteria stated in the analytical instruction.

6.4 MATRIX SPITCE AND MATRIX SPIKE DUPLICATE

Where applicable, one MS sample was analyzed for each analyte for each SDG. For the VOC
analysis, the samples were batched based on when they were received. High-level and low-level
samples were analyzed in separate batches. Onb MS and one MSD was analyzed for each
analytical batch. The SDGs were batched as indicated below.

a. Batch 1 Low-level batch:
SDG 222S20040061 only - B17N61 (SO4M000022) was the only sample
in this batch; MS and MSD analyzed with this sample.

b. Batch 2 High-level batch:
SDG 222S20040073 only - B18XR8 (SO4M000095) was the only high-
level sample in this batch; MS and MSD analyzed with this sample.

c. Batch 3 Low-level batch:

SDG 222S20040073 only - B18XW3 (SO4M000096) was the only low-
level sample in this batch; MS and MSD analyzed with this sample.

d. Batch 4 Low-level batch:
SDG 222S20040100 - B17N64 (SO4M000115); MS and MSD analyzed
with this sample.
SDG 222S200401 01 - B191Y4 (SO4M000118); no additional QC run
with this sample.

e. Batch 5 Low-level batch:
SDG 222520040100 - B 17N64-A (SO4M000124); this was an additional
analysis request for this sample based on variation of colors of the soil in
the five vials received.. There were insufficient vials available to provide
additional QC for this sample.
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f. Batch 6 High-level batch:
SDG 222520040100 - B 17N68 (SO4M000116); MS and MSD analyzed
with this sample.
SDG222S20040101-B191Y4-A (SO4M000123); no additional QC run
with this sample.

For nonradionuclide analyses, the accuracy of the analysis was evaluated from both the LCS and
MS recoveries. The requested accuracy was LCS or MS within 70-130% recovery. An MS
analysis was not applicable for the pH analysis. For the SVOA and VOC analyses, the analytical
instrnctions requested that the laboratory report MS recoveries only for the representative set of
compounds indicated in the letters from H. L. Anastos (References 3 and 4 in the cover letter).
For PCB analysis, only Aroclor-1254 is included in the MS because it is the aroclor most
commonly detected in samples on the Hanford site. All analytes met the accuracy criterion
stated in the analytical instructions.

In addition to the MS analysis, an MSD was analyzed with the SVOA, VOC, and PCB analyses
to evaluate method precision. The spike RPD between the MS and MSD met the precision
criterion for all analyses.

For the VOC analysis, a ketone mix containing acetone, 2-butanone, and 4-methyl-2-pentanone
were part of the standard mix used for MS analysis for sample B 17N61 in addition to those
compounds listed in the Anastos letters. These compounds are part of the QC protocol
associated with an unrelated project. Although the ketones were not required to be reported, they
are included in the Data Summary Report for B17N61 only, but they are not included in the
MS/MSD evaluation.

For radionuclides, the accuracy ofthe gross (or total) alpha, gross (or total) beta, and ICP-MS
analytes was evaluated from the LCS and MS recoveries. For all other radionuclide analyses, the

accuracy was evaluated only from the LCS, which is discussed in Section 6.1. The requested
radionuclide accuracy was LCS or MS within 80-120% recovery. All analytes met the accuracy
criterion stated in the analytical instructions.

The Data Summary Report included as Attachment 2 does not report the recoveries for the MSD
analysis or the RPD for the MS/MSD analysis. This information is provided in Table 1 through
Table 5 for VOA, Table 6 for SVOA, and Table 7 for PCB analysis.

0 0 0 o o I, I

Table 1. MS/MSD Recoveries and RPD for VOA for B17N61.



Table 5. MS/1lfiSD Recoveries and RPD for VOA for B17N68.

Benune 99 109 10

Chlorobenzene 109 114 4

1,1-Dichloroethene 85 84 1

Toluene 106 117 10

Trichloroethene 91 96 5

Table 2. MS/MSD Recoveries and RPD for VOA for B18XW3.

Table 3. MS/MSD Recoveries and RPD for VOA for B18XR8.

Table 4. MS/MSD Recoveries and RPD for VOA for B17N64.
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n-Butanol
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71-36-3 µg/kg

re a. Upporm

260(25)

wsnc q-ompouna

1500 (20) (E)

xesmzs ror v u

ND

...

301 (19) ND 947 (22) (E)

Tettahydroforan 109-99-9 µglkg 9.6 (2.2) (J) 112 (1.8) 93(2.4) 36 (1.7) ND 51. (2.0)

2-Hexanone 591-78-6 µgfkg ND 1.3 (0.6) (J) 1.3 (0.8) (J) 7.6 (0.6) ND 1.5 (0.6) (J)

2-Pentanone 107-87-9 µg/kg ND ND 6.6 (2.4) (J) 6.0 (1.7) (J) ND ND

Carbon disulfide 75-15-0 jig/kg ND ND ND ND ND 11(0.9)

Styrene 100-42-5 µg/kg ND ND ND ND ND 2.9 (0.7) (J)

1;2-Dibromo-3-
chloroprcmane

96-12-8 µg/kg ND ND -ND ND ND 588 (75) (J)

ND-Not detected.



For sample B 17N61 (SO4M000022), three opportunistic VOC compounds were reported in the
preliminary report as detected in the sample. However, fiather examination of the data

determined that methyl acetate was detected in most of the blanks, LCS, and samples.

Therefore, that compound was considered to be contamination from an unknown source and not

related to the sample matrix. The result is not included in this section of the report.

6.7 TENTATIVELY IDENTIFiED COMPOUNDS

The analytical instructions (Reference 2) list five compounds for VOC analysis that the
laboratory does not routinely report, as indicated in the letter from H. L. Anastos (Reference 4).
The laboratory was requested to perform a TIC search for these compounds. These compounds

were not detected in any ofthe samples.

Several other TICs were identified in the samples. The TICs are identified by the instrument
library search based only on masses in the spectra and are not based on retention times or
verified with independent check standards. These compounds could be misidentified because of
matrix effects. The concentrations are estimated based only on the nearest internal standard and
a presumed response factor of 1. The TIC results Are presented in Table 9.

For sample B17N61 (SO4M000022), the preliminary report indicated that three TICs were
identified during the VOC analysis. However, further examination of the data determined that
cyclotetrasiloxane, octamethyl was detected in most ofthe blanks, LCS, and samples. Therefore,
that compound was considered to be contamination from an unknown source and not related to
the sample matrix. The result is not included in this section of the report.

6.8 TARGET QUANTITATION LIIVIITS

The analytical instructions listed target quantitation limits (TQL) for each requested analyte
except mercury. The Data Summary Report provides MDLs. These must be converted to EQL
to compare these to the requested TQLs. For all of the inorganic methods, the EQL is calculated
as 10 times the reported MDL. The radionuclide analyses use several different conversion
factors for determining the EQL. For gamma energy analysis (GEA) and "7Np, the EQL is five
times the reported MDL. For total alpha, total beta and 90Sr, the EQL is three times the reported

MDL. For the determination of isotopic plutonium and americium by alpha energy analysis, the
MDL is the EQL.

The laboratory was unable to meet all of the requested TQLs due to necessary dilutions of the
samples. These dilutions ensured analyte concentrations did not exceed calibration ranges and
avoided contamination and carry-over problems. For radionuclide analysis, sample sizes were
chosen based on allowable activity in a sample that is allowed in the counting room, or level of
activity compared to the standard amount of tracer added, or a sample size limit in the procedure.
The laboratory used the largest feasible sample sizes to obtain the lowest detection limits
possible for these analyses.

11
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Table 6. MS/MSD Recoveries and RPD for SVOA for B18XR8.

Phenol 87 92 6

2-Chlorophenol 81 84 4

1,4-Dichlorobenzene 75 83 10

N-Nitroso-di-n-propylamine 82 88 7

1,2,4-Trichlorobenzene 83 90 8

4-Cbloro-3-methylphenol 85 88 3

Acenaphthene 87 92 6

4-Nitrophenol 86 89 3

2,4-Dinitrotoluene 80 85 6

Pentachlorophenol 72 76 5

Pyrene 79 86 8

6.5 SURROGATE RECOVERIES

Surrogate standands are added to all field and QC samples for VOC, SVOA, and PCB analyses.

The surrogate is added to monitor total method recovery through preparation, sample matrix

cleanup, and analysis. All surrogate standard recoveries met the requirements in QAPP-016.

6.6 OPPORTUNISTIC ANALYTES

The VOC analysis contains results for compounds that were calibrated for in the method but

were not requested in the analytical instructions. These results are considered "opportunistic"

rather than tentatively identified compounds (TIC) because the results are more accurate. The

calculated results, chemical abstract system (CAS) numbers, and method detection limits (MDL)

for these compounds are presented in Table 8. The MDLs are included in parentheses after the

sample results. Results that should be considered estimated because the concentration was not

greater than 10 times the MDL are indicated with a (J) and those that are estimated because the

concentration exceeded the calibration range are indicated with an (E).

0 Q 01 ^ 0 1 *.4

Table 7. MS/MSD Recoveries and RPD for PCB for B18XRS.
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2-Propanol, 2-methyl- (tert-
butanol)

"fable 9. '1'entat

75-65-0

lvely lflen

pg/kg

tlrieQ lAmj10

4.3

m1oS Vom vva

ND
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ND ND ND

1-Hexanol, 2-ethyl 104-76-7 µg/kg 8.5 ND ND ND ND

Butanal 123-72-8 Ng/kg ND 18 ND ND ND

Methane, nitro 75-52-5 µg/kg ND 5.5 ND ND ND

2,5-Cyclohexadiene-1,4-dioue,
2,6-bis(1,1-dimethyletbyl)-

719-22-2 µg/kg ND 4.5 6.2 ND ND

1-Hexanol, 2-ethyl 10476-7 pglkg ND 24 ND 12 ND

Ethane, hexachloro 67-72-1 µg/kg ND 5.2 ND 15 ND

Isopropyl alcohol 67-63-0 pg/kg ND ND ND ND 10

Pentanal 110-62-3 pg/kg ND ND ND 8.9 ND

Hexanal 66-25-1 pg/kg ND ND ND 13 ND

Ethene, tribromo 598-16-3 µg/kg ND ND ND 5.7 ND

Benzoic acid, 2-
[(trimethylailyl)ozy]-,
trimethylsilyl ester

3789-85-3 pg/kg ND ND ND ND 6.3

ND-Not deleded.
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7.0 ANALYTICAL PROCEDURES

Table 10 presents the 222-S Laboratory analytical procedures used to generate the reported

results.

Table 10. Analytical Procedures.

pH Direct LA-212-105 Rev. D-0

Hg Direct LA-325-106 Rev. C-0

CN Direct LA-695-102 Rev. 1-2

N114 Distillation LA-533-101 Rev. K-0

IC Water digest LA-533-107 Rev. C-2

Sulfide . Direct LA-361-101 Rev. A-2

Total U Acid digest LA-925-009 Rev. D-5

ICP Acid digest LA-505-161 Rev. D-1

ICP-MS

Total alpha/total
beta

Acid digest

Environrnental digest

LA-506-102 Rev. A-0

LA-508-101 Rev. I-1

GEA Environmental digest LA-548-121 Rev. F-5

90Sr Environmental digest LA-220-103 Rev. F-10
237Np Environmental digest LA-933-141 Rev. H-7

23$Pu, 23%240Pu Environmental digest LA-953-104 Rev. D-1

utAm

VOA

Environmental digest

Direct

LA-953-104 Rev. D-1

LA-523-118 Rev. A-2

SVOA Organic extraction LA-523-135 Rev. A-2

PCB Organic extraction LA-523-140 Rev. B-0

Nota:
Acid digest procedure: LA-505-163 Rev. D-2 Eavlronmentel acid digest procedara: LA-544-101 Rev. C-5
Water digest procedure: LA-504101 Rev. 1-0 Organic axhaction procedure: LA-523-138 Rev. D-0
Distillation procedure: LA-544-112 Rev. A-1

13
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Attachment 2
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CORE N(1M8ER: 222S20Wi0061
SEGMENT d: 9171461

SEGMENT PORTION• VOq

Page: 1

S LeC R AS Anal e Unit Stantlard % 81anK ResuLt Dup Licate Avera e RPD X S Rec X Det Limit Cowt Err%
Vi Ch oride a <1.5 <.7

-
a a We a 2 e

S04IW Ch orouethane K n/ a <1.6 <1.8 e a We a n/a
So Met lene Chloride K a <1.3 <1.4 We a We n/a 1 We
S Acatore ug/Kg 1. e+02 <0.92 26 We No e 1.1e+02 7 n/ a
SO4M000022 1-Di aroethane ug/Kg n/a <0.80 <0.88 We We e a 0.9 n/a
SO4M0 1 2-Dichloroet ene cis & tran LWKo e <1.4 <.5 a n a a n a 1 n/a
504M000022 Chlorofom n e <0.72 0.96 We We We n/a 0.8 n/e
SO4M0 1-Dichloroet ane ua/ Kg We <0.76 <0.84 We We e W e 0.8 n/a
SO4N000022 2-Butanone ug/Kg 1.1e+02 <0.82 36 a n/a n a 1.0e+02 0.9 a
SO4M0 1 7-TrichLoroethene ug/Kg a <0.70 <0.77 a a W e a 0.8 a
S M000 22 Carbon Tetrech oride ua/Kg e <1.3 19 e n a e n/a 1 n a
SO4M Trichlorcethene Ug/ 90 <0.86 c0.95 e We a 88 0.9 n a

88 <0. 66 <0.73 n/ a e We 88 0.7 a
4-Meth 1-2- tarwne I . Oe+02 <0. 4 <0.82 a a n a 1.Oe+02 .8 a

SO4M00 2 Tetracht thero n/ a <0.70 <0. 7 e n/a We a 0 .8 n a
S To t uene <0.64 <0.71 Na a e 87 0.7 e
SO 22 orahenzene ug/Ka 91 <0. 6 <0.84 a n e a 9D 0.8 a
SO4M0 Eth Lbenzene a <0.98 ' <1.1 We ark( n/a 1 a
SO4M000022 X enea totel fl^ a <1.6 <7:8 a a a a 2 a
504N000 2 1 1-DicM1lorce ene 73 <0.76 <0.84 n a e a 70 0.8 n a

^
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Attachment 2
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Data Sumlxry Report

CORE NUMBER: 222S20D40073
SEGMENT 8: B18XR8

SEGMENT PORTi

.y^

r14:

C=

Page: I

un- ncla ^^ ea^

5 lek R AO Anal e Unit Standard X Blank Reault D licate Av e RPD X k Rec X Det Limit Cant ErrX

S 103 A St ver -ICP-Acid Digest 95.8 <4.0oe-03 <0. 43 0.924 e a 94.5 0. 4 n/a

S04HOO0103 A Arsenic -ICP-Acid Digest 113 .0514 <9.55 <9.63 We e 11 9.6 a

SO 03 A Beriw -1CP-Acid Digest UA/g 97. Q.30e-03 43.4 46.7 45.1 7.42 96.9 1.4 a

SO4N 103 A Be lliua -1CP-Ac d Digest w/o 103 <7. -0 <1.43 <1.44 We n a 102 1.4 a

S04M000 03 A Bisouth -ICP-Acid Digest 94.9 <0.05 08 <9.44 <9.52 a We 94.6 9.4 We

S04MOOOiD3 A Cadalta -ICP-Acid Di st w/o 94.6 <4.20e-03 11. 13.0 12.4 10.5 92.4 0.78 We

SO4M 103 A Chromiue -1CP-Acid Dt est un/a 97.3 0.0496 1 5 .5 15.1 15.3 2.34 95.5 2.7 a

S04MM103 A lCopper Digest w/o 7.6 <7.90r03 13 .2 13.7 1 3 .4 3.63 96.4 1.5 n a

S04M0G01 A Lit in -ICP-Ati Digest 100 -Z-fO-e-ff- 0.4 11.3 10.8 8. 29 99.6 1.5 a

S0414000103 A Illanuanale -ICP-Acid D est UnIg 95.5 <3.40e-03 310 336 323 8.22 95.9 0.63 n/a

S 03 A Nickel -ICP-Aci Di est M/o 97.4 0.0 42 5.4 27.4 6.4 7.45 94.5 2.3 n/

S 103 A Pho orus -11W-Acid Di t 95.9 <0.0556 533 557 545 4. 98.8 10 n/ a

50440007 A Lead -1(g-An D igest ug/g 91. 0.0246 5.76 7.11 6.44 20.9 89.8 4.6 n/ a

A Ant1 -1CP-Acid o1 t UmIg 93.3 <0.0502 <9. 2 <9.41 a n 79.5 9.3 a

SO4M000 03 A Seleni^ -ICP-ACtd D i ta/a 96.8 <0.0494 .18 <9.26 n a e .4 9.2 n/ a

SOWMU 1 03 A stronttus -ICP-Ac d Di gest MIR 99.6 <3. r03 15.2 17.3 16. 1. 98.4 0.61 n e

S04N000103 A iinc -iCP-Aeid Di gest 92.3 <6.90e-0 ' 42.3 42.6 42:4 0.808 ^ 91.3 1.3 n/a

SEIanCal rUa11Ua: CmIrVlRflu^ nG1u u^ c

S l^ R At Anal te Unit Standard X Blank Reeult D licate Aver e RPD X S Rec X Det Limit Count ErrX

SO4M000104 E Uran un Phoa eacence ugla 94.8 5.66e-03 1.22 1.66 1.44 3.6 80.4 0.83 a

504M000704 E Pu-239 40 TRU-SPEC Resin uCi 90.9 <1.22e-04 2.26e-03 2.61e-03 2.44e-03 14.4 W. 1.3e-04 2.0

SO4M000704 E Pu-238 TRU-SPEC-Restn IonEx uCi n/a <1.31e- 6.5 e-04 5.45e- 6.07e-04 18.6 a 1.be-04 2.8

S06MD00104 E N 7 TTA Extraction uCt 103 <2. e-OS 2.89e-OS 2.45e-OS 2.6 e-OS 16.5 a 3.8e-05 80

304M0001 E Thoriua-232 ICP/MS u 103 0.319 6.36 5.71 6.04 10.7 9.2 9.6e-04 a

S0444000104 E Urantum233 ICP Acid Di n/a C3.60e-03 3.24e-04 2.53e-04 2.88e-04 24.5 a 7.2e-05 n/ a

SO4M000104 E Uraniun-234 ICP Acid Di 20e-03 6.78e-OS 5.44e-05 .6.79e-05 22.0 n/a 2.4e-05 a

5 N000104 E Uraniun-235 LCP 5 Acid Di 74e-03 6.79e-03 6.4 r03 6.62e-03 5.39 109 8.8e-05 n/ a

SO4M00 104 E Uraniun- 1CP/MS Aci d Di . 1.38 .922 0.910 0.916 1.35 98.5 4.4e-03 a

S04M000104 E Cobelt-60 GEA i 37e-05 <1.53e-05 <1.37e-05 a e n a 1.5e-05 a

SO4M000104 E Anti - 125 GEA uCf 69e-05 <T.47e-05 <3. e-05 a a a 3.5e-05 a

SO4N000104 E Ceaius- 4 GEA uCi 10e-05 <1.25e-05 <1.20e-05 a a a 1.3e-05 a

S E Cesiua-137 GEA Z10509e-071.Uye- U5 <2.61e-05 5 <2.54e-05 a e e 2.6e-05 a

M000 04 E Eur ito-152 GEA uci 96e-05 <2.07e-05 <2.12e-OS e a a a

5104 E E iur-1 GEA uCi 87e-05 <4.40e-05 <4.77e-05 a n a a 4.4e-05 e

S7 E Eur iua-155 GEA. uCi 68e-05 <206e05 <2.11e-05 a e e 2.te-05 n/a

24 fx uC 0.0166 0.309 0. 0.304 3.29 n e 0.032 2.3

S104 E [ Al pha Env: Solida teca .57e-OS 0.296 0.279 0.288 5.91 85.8 7.Se-04 1.2

1 E Bete in Etrv. Solida isc uC1 . e-03 0.0548 0.0509 0.0528 .38 108 4.2e-04 2.4

S E Sr-89 0 Em. So ids .OSe-07 7.41e-07 S.OBe-07 6.24e-07 37.3 n e 7.9e-07 82
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SEGMENT

SEGIENT PORTION: PCB

Page: 2

le! R AR Anal e Unit Standard X BlaMc Result D li te Aver a RPD X Spk Rec X Det Limit Count Err%

50411000107 Aroc or-1016NET SY-846 8082 ugtKo a <16 9 a a e a 4.e+01 a

S04M000 07 Aroclor-1221WET SW-1346 8082 ys/K2 n/ a <5.2 <12 Na n/ a a n/a i.e.01 a

S04N0 010 Araelor-1232WET SY-866
8W

n/a <2.2e+02 n/ a n/ a a n/ a 2.e«02 a

S04N000107 Aroclor-1242WET SW-846 5UOZ UVKg a <17 <40 a a e a 4.e+01 a

5 001 7 Aroclor-1Z48WET SW-846 K e 6.3 <13 a n/a a a 1.e+U1 n/a

30411000107 Aroc or-1254WET 511-846 K <3.1 <7.4 n/a a n a 86 n/a
S0414000107 Aroclor-1260WET SW-846 8082 a <23 <54 e n/ a a a 5.e+01 a

SEGMENT

5 le/ R
SO4M000101
SO41L000101
9041100010
sD4N00010

AS
i
Mal e
Cyanide Water Distillation
Merw CVM PE wi FIAS

on Solid Samp les
Sulfide Microdlst. & ISE

Unit
u

Standard X
1021
104

a
90.7

Blank
<0.550

<1.OOe-04
Na

<0.1 55 1

Result
.451

0.0900
5.97

< 4.6

licete
<0.405
0.0960

5.99
1.6

Ave ragel
a

0.0950
5.98

a

RPD % l
e

45
0.334

rL(a

Spk Rec X
99.0
98.0

a
87.2

Oct Limit i
0.45

0.D40
0.010

15

count Err%
a
a

n a
Na

SE(irENT

S LetR R AA Ansl e Unit -Standard % -------BlaMc -. Reeu t -------D licate-Average RPD X Rec X Det Limit Count ErrX

504M0001 Pentechlor enol 74 .0e+02 <9.6e+02 a a a 72 1.e+03 a

SO4W)00106 erro 86 <4.0eF02 <9.6e•02 e a a 87 i.e+03 n/ a

30411000106 2- lor mwl K <4.De+02 <9.6e+02 e a ft/ a 81 1.e+03 e

S04N000106 rene UR/Ka 91 <4.Oet02 A.6e-02 n/a n/ a rk/ a 79 i.e+ a

504M000106 N-Nitroso-di-n- r lasine uq/Kg 86 <4.Oe+02 <9.6e+02 n/a e e 82 I.e+03 n/a

SO 000106 1 2 4-Trichlorata:nzene SV ug/Ko 89 <4.Oe+02 <9.6e+02 n/ a a a 83 1.eF03 n/a

S04M000106 - Chloro-3-meth L enol 85 <4.Oe+02 <9.6e+02 a a a
-

85 1et03 a

SO4M000106 Acene thene u/ 94 <4.0e+02 <9.6e+02 n e a nt . 88 1.et03 n a

504M000106 4-Nitr enal <4.0e+02 <9.6e+02 e e a 86 1.e^03 a

504N000106 2 4-Dinitrotoluene Ug/KQ 85 <4.0e+02 <9.6et02 a n/ a Na 81 1.et03 n/a

504M000106 2-Meth l enol u K a 4.Oe+02 <9.6eM2 a Na e e 1.e+03 a

S04M000106 & 4 Meth enol Total ug/ Ko e <4.OeW2 <9.6e+02 n/ a a a n/ a 1.e+03 n e

504N0001 1 4-Dic loroDenzena ug/ K9 84 <4.Oe+02 <9.6e+02 a a 75 1.e+03 a

504M000106 Tri-n- l os ate K a . e+02 <9.6et02 a n a Na a 1.et03 e

SEGMENT

$lep R
S04M000095
5 000095
SObM000
S04M000095
S0414000095
S04M000095
s04M00o095

AM Anel e
V1 L Chloride
Chloroaethene
Net lene Chloride
Acetane
1 1-Dich oroethane
1 2-Dichloroethene c1s & tran
Ch oroforn

Unit

K
u/K

K
K
K

Standard %
a
e
a
a
a
a

n e

Blank
<6.0e'02
<6.6e+02
F2.5et02
8.5e+02
<3.2e+02
<2.8e+02
<1.4e+0

Result
<5.6e+02
<6.2e+02
Q.4e+02
<1.7et02
<3.0e`02
<Z. be+02
<1. e+02

Duplicate
n/a
n/ a

e
n/ a
n/a
n/ a

a

Averag e
n/a

a
n/a
n/a
n/a
n e

a

RPD X
n a

a
e
e
e
a
a

S k Rec X
a
a
a
e
a
a
e

Det Limit
6.et02
6.e+02
2.e+02

02
3.e+02
3.e+02
1.e+02

Count Err%
n/ a

e
n/a

e
a
a
a
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Page: 3

R AS Anal e Unit Standard X Blank Result D licate Average RPD % Rec X Det Limit Count ErrX
S04N000095 1 2-Di oroethene un/Kg rVa <1. e+02 <,4e+02 e a a n/a 1.e+02 a
S04N000095 2-Butanone uo/K e <- <-5e+ 2 e a a We e+ a

II660095 1 1 1-Trichloroetharre ug/Kg a <1.4e+02 <1.3e+02 e e e We 1.e+D2- a
304M0 95 Carbon Tetrachlori u9Ixg a Q.6e+02 <.4e+02 a Na n/ a a 2.e+02 rLI a
s

-
Tri loroethena 1.0e+02 <1.7e+02 <, 02 a e a 89 2.e+02 a

MRMM Benzene 1.0e+02 <1.3e'02 <1.2e+02 We d a 91 1.e+02 e
S04 5 4-Na 1-2- terqLLe n/ a 41.5e+02 <1.4eW2 We We e e 1.e+02 n/a

Tetr oraeth a <1.4et02 <1.3e+02 e a a a 1.e+02 We
Toluene <1.3et <1. e+02 a a a 89 1.e+02 n e

504 00095 ChLo ene tM/Kg .pa+02 <1.5e+02 <,4e+02 a 8 11111 e 91 1.e+02 We
0411000095 Et Denxene ug/Kq e <2.0e+02 <1.Be+02 a a e e 2.e+02 e

X lenes total ua/Kg n a <3.2eM2 <3.0e+02 e a e ril e 3.e' 2 n/a
SO4N000095 7-D oroethere I w/K9 1.2e+02 <1.5e+02 <1.4et02 e a a 92 i.e+02 a

SEGMENT PORTION: Water D1 at

S leA R Af AreL te Onit Standard X Blank Result D licete Avere e RPD X s k Ree X Oct Linit Count ErrX
504 102 N F uoride IC 55L846 ug/g 97.6 <0.0120 tL .9 Q4.7 a n e 102 25 e
504N0 1 2 N Chlori SV-846 UQ/ 94.0 <0.0170 39.7 61.7 50.7 4.5 95.2 35 a
S 102 V Nitrita I c S1846 L4vg 96.0 0.130 Q24 <222 a a 96. 2.2e+02 e
S 1
SUWAMIUZ
S 102

N
N
N

Nitrate IC
Phoa ete IC SLK>46
SOL ate IC SIKl46

ug/g
98.4
98.5
95,

<0.139
<0.120
<0.138

. 91e403
Q49
<287

6.26e+03
7

Q84

6.09e'03
e
e

5.75
a
a

101
98,3
97.8

2.9e+02
2.5e+02
2.9e+02

e
rVa

a

-,.
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Data Sunmry Report

rARE NIMBER: 222S20040073
SEGMENT d!: B18XLL3

SEGMENT POLTION: VM

PeOe: 4

Se Le1' R At Arol e Unit Standard % Blank ResuLt 0 licate Averagel RPO X Sck Rec X Det Lintt Count ErrX

S04N000096 Vi l Chloride uq/Kg We <1.5 a e We a a

S04M000 Chtoronethane ug/Kq n/a <1.6 5 a n/a a a 1 We
S04M000096 Met tene Chlor de K n/a <1.3 1 e a n a n/ a 1 a

S 000096 Acetone URIK9 a 10 1 a rk(a We e 0 .8 W e

096 1 1-Dichloroethane ug/Kg n/a <0.80 2 a e We a 0.7 n/ a

SO 1 2-D chlorcethmro cis @ tren LWKg n/a <1.4 2 a e e n/ a I n/a
S06M000096 Chlorufon ug/Kg e <0.72 5 a n/a a a 0.6 e

S04M000096 1 2-Dichloroethane K e <0.76 8 ^.a e e a 0.7 a

SO4M000096 2-Butenone K a D.94 7 a a e a 0.7

S04N000096 1 1-Trleh lorcethana a <0.70 3 e
g

n a n e e 0.6 a

S Cerhen Tetrachloride
Trich oroathene
Benzere

a
.0e+^02

1.0et0

<1.3
<0.86
<0.66

2 a202n/a
7 a
9 a

ai
a
a

a
a
e

a
1.Oe+02
1.0et02

7
0.8
0.6

a
a
e

4-1-2- tarorre e <0.7 6 a a e e 0. a

M000096S06 Tetrachtorcethene K a <0. 4 a n e a a a

S
SO4M000096
304

Toluene
CtoroUanzene
Eth t6enzene

96
1.0eF02

<8.64
N.7
<0.98

7 n/e
8 e
8 a

a
a
a

a
n/a

e

95
99
a

0.6 e

S X lc tota
1Dichlcroe

K
K 97

<1.6
<076

.4 a
<.68 a

a
n e a 94 0.7 a
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Data Suanery Report

CdlE NUNBER: 222520040075
SEGNENT #: B190T8-A pEt" 6123104

SEGMENT PDRTION: Enri onmental Acid Di eat

w-,

Page: 5

8 le# R A# Anel e Onit Standard X BLank Result ftEtICate l Aver RPD Z l spk Rec X Det Limit Count Err%

108
S04N0001

E
E

Pu- 9/240 TRU-SPEC Resin
Pu- TRU-SPEC Rea I n IonE

uCi/
uC /

11
n/a

<1.2 -03
<1. e-03

4.99e-03
<1.48e-03

.79e-03
<1.86e-D3

5. 9e-03
n/e

14.8
a

a
n/a

1.3e-03
1.5e-03

4 .4
1.0et02
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Data Suamery Report

CORE NUMBER: 222S20040100
SEGMENT f: 8171464

SEGMENT PORTION- 90N

,,...,

PaOe: 6

S Le* R AN Ana e Unit Standard % Blank Result D licate Avere RPD X S ee 1: Det Limit Count Err%

S04MO00 15 Vf l loride n/a <1.5 <1.6 e a e a 2 n/a

S04M0001 5 Chtoraaethene a <1.6 <2.0 n/a a e a a

S04M000115 Meth lene Chloride a <1.3 <1.5 a a e e 1 a

11 Acetone u n/a <0.92 .7e*02 a We a We 1 rk/a

304M00 115 -Dichtorcethene
1

K a <0.80 <0.96 We a e a 1 a

S04M000115 2-Dichloroetfiena cia R tran1 K e <1.4 <1.6 n/ a a a n/a 2 Na

S04M000 5 Chlorofora K a <0.72 8.7 n/ a n/a n/ a 0.9 a

SO4N 115 2-D chlorcethane We <0.76 <0:91 We a Na e 0.9 a

S04M00017 2-Butenorw: a <0.82 75 e e a a 1 a

S 115 1 7 1-Trichlorcethene a <0.70 <0.84 n a n/a e a 0.8 a

M00017 Ce Tetrachloride s <1.3 92 a a a n/a 1 a

SO4M000115 Trlehloroethma 1.0et02 <0.86 <1.0 a Na a 1.Det02 I n/a

304110OD 15 Benzene K 1.Oe+0 <o. <0. e e e 1.Oe•02 0.8 a

504M0001 5 1-2- tanone4-Net URIK a <0.74 1.2 a We e We 0.9 rk/a

S 115 Tetrschlorcethene va/Kg a W.70 2.0 a rkla a rkla 0.8 We

S M00071 Toluene <0.64 1.3 Na We We 94 0.8 We

504M 715 orotKnzene u 7. 02 <0.76 <0.91 e a a 1.Oe+D2 0.9 W e

175 Eth t nzene uQfK9 a <0.98 <1a2 e n/ a a We 1 n/ a

304M0001 5 K enea tote We <-6 <.9 ril e a e a 2 a

SO4M000115 1-Dichloroethene K 95 <0.76 <0.97 n e We e 94 0.9 . a
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Attachment 2
Z9 TRENCN5

Data Sumwary Report

CORE NIMBER: 222S20040100
SEiiIENT p: B77N64•A

SEGRENT POR1

Page: 7

1un: rw

S LeN R AR Anal e Unit Standard % Blank Result Licste Avere e RPD % Sl* Rec % Det Limit Count Err%

504NOW 4 Vi l Chloride uglKg a <1. 5 <-3 e a n/e a 1 a

S 000124 loroNethane a <1.6 <1.4 n/a e e a 1 n a
1 e

504N0o01 Neth lene Chloride ug/Kg n/a <1.3 <1.1 n/a a e a
8 n e0

S 12 Acetane a 7.2 79 n/ a a e n/a
f

.
7 e0

S04 124 1 1-Dichlaroethane K e <0.80 <0.6 n/a n/ a e a-n .
1 We

S 4N000124 1. 2-Dich oraethene cia 6 tran a <,4 <1.2 n e e e We
6 n/ a0

504N000124 Ch oroform K a ^ <0.72 13 n/a a n a n e .
6 a0

s04N000 24 2-Dichloroetfiane a <0.7 <0.64 a a a n/ a .
7 a0

S041WW1 2-BUtenorn K a 0.95 80 n/a n a We n/a
/

.
0 6 n/ a

S 124 1 1 1-Trichloroet ane u a '<0. 70 <0.59 a n/ a n a .
1 We

S N000124 Carban Tet lor de uq/Kg a <1.3 2.4er02 n/a n/a a a

SO4N000 24 Tri loroethene K <0.86 <0.72 n/a a a a 0.7 a
6 a0

504NDOD Banzene K 98 <0. <0.56 We a a n/a .
6 a0

S04110001 4-Meth • - tanonel K a .74 <0.62 a TV/ 0 a We .
6 a0

S04N0001 oroethaneTetrae uo/Kg a <0.70 5.4 We a a a .
a0

1 T0 uene 95 .64 <0.54 a a e a .
6 a0

124 Chlorohenzene 97 <0.76 . <0.64 n/a a e e .
8 a0

S04NODD124 Eth lhenzene n/e <0.98 <0.B2 e ril e n a a .
1 a

5 000 24 % tenea total a <.6 <1.3 a a
-1

a
1

a
6 e0

S04ND0012 1 1-Dtchloroet ene K 94 <0. 6 <0.64 a e n a n e .



16-jun-2004 07:58:23
A-0002-1(27)

Attachment 2
29 7RENCH5

Data S^amiary Report

CDRE NLSLBER: 222620040100
SEGMENT N: B17N68 .

SEGNENT PORTI011• VOa

Page: 8

S te0 R Ai Arol e Unit Standard X BLank Reault D licate Avera RPD X Rat X Dat Limit Count ErrX
S 00176 Yi L Chloride e <1. ai0 -<1.7a^02 n/a a e e 2.eM2 a

000116 Chloromethane a <1.6e'02 <7.Bet02 a n/a a a 2.ei02 ^ e
SO4N0001 6 Net lere Chloride e <1.3et02 <1.4et02 e a e a 1.e`02 a
S04N000116 Acetore n a <92 6.6ero2 e a a a t.eF02 a
SO4N000116 1 1-Dtchloroethxre a <80 <89 a a a a 9.e^07 a
SO4N000116 7 2-DichLoroethena c^a tren K n a <1.4et02 <1.5eW a a n a n/e 1.e^02 a
SO 116 Chloroform K a <72 <80 a ^ a a n/a B.e*01 a
SO4N000716 1 2-Dich oroethene K a <76 <84 a a e a 8.e+01 a
S04NODD1 6 2-Butenone K a <82 <97 a a n a a 9.e^01 e
SO4N0001 6 1 -Tri Loroathane u a <70 <77 a a e n/a 8.e+01 n/a
SO4N000116 Carban Tetrach oride K a <1.3ei02 <1.4ee02 n/e a e a i.e.02 a
S 16 Tnchloroethene u 83 <B6 a a n e 91 9.eM7 a
S06N000116 Benzene u 94 <66 <73 a e e 1.0e+02 7:eW1 a
S0f11D00 6 -Net 1-2- tamne a Q <82 a a a e B.e^D1 a
505N000 Tetrach oroethene / a <70 <77 a a a a 8.e^07 a
SO41Po00116 Toluarn 1.OeW2 <64 <71 e a e 1.1e^02 7.eMi a
304N000716 C tor ene K 99 <76 a Ma a 1.1et02 8.et01 a

116 Eth Lbenzene K ^ a <98 <7.7 a a a n/e t.er02 a
504N000116 X lenee total n a <1.6e+02 <1.Set02 a n a a a 2.e+02 a
S 0001 6 7 1-Dichloroethene 79 <76 <84 a a a 85 S.et01 a

^7

^

'^

:^

i^=



16-jun-2004 07:58:35
A-0002-1(21)

Attachment 2
Z9 TRENCH5

Data Sumxery Report

CORE NLMBER: 222520040101
SEGMENT i): B1971`4

SEGMENT PORTION• VOA

Page: 9

S leN R A9 Anel te Unit Stardard % Blenk Reault D ltcate Aver RPD % SDk Rec % Det Lipit Count Err%
SO4M000718
504M000 18
504M000118
S 18
S04N000118

Vf L i^loride
Chloramethene
Net ene Ch oride
Acetone
1 1-Dich orcethane

K

n/a
e

n a
a
a

<1.5
<1.6
<7.
<0.92
<0.80

<1.5
<1-6
<1.2

<0.79

e
a

n/ a
a
a

a
e

We
a
e

We
a
a
a
a

n/a
e

We
n/a
n/a

7
2
7

0.9
0.8

a
a
a
a

n/ a
504M000 1B -Dfchlorcethene (aia & tran / We <1.4 <1.4 e n/ a e a I a
SO4M000 18 Ch orotoro n/a <0. 14 n/a a rk/a a 0.7 NO
304M000 18 7-Die oroethane We <0.76 <0.75 We a a a 0.7 We
504N0001 8 -Butanane ug/Kg n/ a <0.62 22 e e a a 0.8 n/a
SO4N000 1 1 -Trtchloroath LXV K9 We ^<0.10 <0.69 We e e We 0.7 n/e
SO4M000118
SO4M000 8
S 178
SO4N0001
5 11

Carbon Tetraohlorida
Tr chloroethere
Benzene
4-Meth t -- mwre
Tetra aroethere

QRft
URM
ua/Kg

ugtKg

a
-pe+02
.Oe+02

a
a

<1.3
<0.86
<0. 66
<0.74
<0.

2.9e+02
1.1

0. 7
<0.73

1.6

e
e
a

We
a

a
e
a
a

n/ a

a
We

a
a

We

We
a
e
a
a

1
0. 8
0. 6
U.
.7

a
a
a
a

n/ a
To uene LXIM 97 0. a We a n/a 0.6 a

78 orobrnzene ua/Ka .0er02 <0.76 0.98 e e e a 0.7 n/ a
SO 118 Eth tanzane a <0.98 <0.27 e n/ a We e I e
5 000118 X enes totel a <1.6 <1.6 n/a a e n/ a 2 We
304M000118 -Dtehloroethene I Ugl Kg 95 <0.76 1.7 e a a a 0.7 a

^a

^^•



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-097 pwF 1 Of I

Collector CompanyConmct TAephoneNo. ProjeetCoordinator
PAceCode 8N DutaTurnnround

GenUPopdPfisterlHuBhes Steve Treat 373-5869 7RENf, Si
60 ^ayS

Project Designation Sampline LonNon SAF No. Air Quality q
216-Z-9 Trench Chameaerizntion Bomhole - Soil 216-Z-9/C3426 F03-018

IceChestNo.. ^ FieldLosboohNo. COA MethodofShlpment
6B4F-M3361 119152ES10 OovernmentVehieie

Shipped To O([Sih Property No. Bill of Lading/Air BIB No.
222-S lab Operations WA WA

POSSIBLESAMPLEHA7ARDSIREMARKS

29DfOAC71VETTE7TJ:B191 Y5 Preaerntlon cOd
M cdeC N.

i
Type of Container P

ng and/or StorageSpecial Handl

No. or Conteiner(e)
3 1 1

Volume
40hil.

MML

seekea0)„ Spnmp
. " Svmd SPrH .

SAMPLE ANALYSBi
leuutl ma

X -)o

a sxof
Sample No. Matrix • Sample Date Sample Time

B191Y4 SOIL X

y

CDAIN OF POSSL4ION SigolPdnt Namee SPECIAI. INSTRUCI7ONS Matrix

^ l^R ti hb d B Al 'vad By/3 In Thebommry is to eebiem a detection Ilmit d 5 pa/g and 10 pCtlg for pme dp6n nM gruss bew.
e nqu e y emo

a
^

^.

t so-wu
RdinquidedH Fm In put ly/ZO (1)VOA-3260A-Cnmp7ele;VOA-3260A(Add-Oa)(Axtaiitrile.Nexenqn-Dutylbenzene) n-suda

+^
00

P;O $^pt-VOA-3270A(r17.);Semi-VOA-6270A(Add-0m)(],R,4-Trienrylbenzene,'^ ^

RetinquidmdBydhmuvedFmm DetdCune ReeeisedBy/StauedN D"TroO

^.,;.

^el

(7)OmsAlplu'Cras Speotrmwpy(lkaium-137.Co6dlfi0,EUropium-IYl,Evmpimo-
AM'v
os-aa.avua.

154,Fnupum-155);OemmeSpee- '-AOnI34);Americion>241;Isutopie u.oro.cq.u.

Rdinquished BylRanoved From ^aTim, Reaived By/S[aed In Det^me Flutodum; Iaoto9ic 71oriun (Th leolnple -99 90 - Sr-90; Nepnuu
^dq237tToblUrudum ^OUi^Cd w^

r-Tb^
wrnsp.

Y^^MC a ^

/^ L (U'rd L ^pytW1

p
Y-V9^ntMn

RelinQwehedBy/RemovedFrom Oate?ime RecdwdByi^dl" Da(e/I"vne
M id

fOV

t"
^S wp,ty. ^^ rO 1.^ 111i$'o4 xona

er (,a-v-
Relinquubed ByiRemowdFron Date/flme Reee:ved By)Stored In Dnn ime ",1 L

LABORATORY ReceivedDy . . . Tilk . _ Diddl'inn

SECTION

:FMAL SAMPLE Ditpord MeOad Diepoud By Det.Mme

:,UISPOSITION .
L,..
^BlH)3^818(D3I03)



GENERATOR KNOWLEDGE JNFORMATION

1. ChatnofCustodyNumber CACWCOA 118478ES20 CusforrerldentlOcationNumber

2 List generator knovAedge or desalptlon of pracess that produoad sanpte. Or UB descrlption of sanple source:

216-Z-9 Trenqh DNAPL Investigation

MSDS AvaOable? . Q No Q Yes Hanford MSDS No.

a) DoesUte sanyle mrHaln any of the following listed waste codes?

By ehsaking'unknown'the eustomerundenttands that no knowledge Is aswllable folknving a careful search.

t.tstFederalWasteCode(s): LlstCOnsUtuent(s):

P Codes: 0 Yes QQ No 0 Unknown

U Codes: 0 Yes Q No 0 Unknown

K Codes: Q Yes eQ No Q Unknown

FC,Dd.: F001 Carbon tetrachloride Q Yes Q No Q Unknown

b) Ust applirable characterisOc vrasEe codes, ftash potnt, pH, constituents, and coneentraUons as appropriate.

l)DOt: q FP <100'F q FP>1g0 <140'F q DOT O%Idlzer 0 Yes Q No 0 Unknown

D002 q PH <2 q pH>125 q Soltd CorrosWo-(WSC2) - 0 Yes Q No Q Unknown

D003: q Cyantde q SWgde q Water Rexotive - ^ Otiter
-

Q Yes Q No 0 Unknown
ar

D004D043 (Identlfy applicable waste codes and oonoaneations): expto^eaUroaGive) 0 Yes eQ No 0 Unknovm

c) If characledstlu+ec, lis^ny^^ni
arad^d(40C 2e8.48j^U

(UHCs) reasonably expected to be preaenL and their ooncenua0ons that may be
presentabove R

N/A

d) Ust any known Land Disposal RestdcOons (LDR) subcategodes, If appOcable (40 CFR 268.40):

N/A

e) List any appll®bla Washington Stete dangerous waste ukes: not raqu I^ (•Stete mixWre rule for Ignllability)^

WT01: 0 Yes Q No 0 Unknawn I^ WP01: Q Yes Q No 0 Unknown

WT02 0 Yes No 0 Unknown WP02: 0 Yes @) No 0 Unknavn

W001: Q Yes (D No 0 Unknown WP03: 0 Yes Q No 0 Unknown -

Llslebnstituentsand cnncenbatlens: F003:' Q Yes Qe No Q Unknown

4. Is this rratsdal TSCA regulated for PCBS? Q Yes Q No 0 Unknown Q Analyek Requested

ust cca,oenba0on U appUcaDle: . - , .

If yes, what Is the source of the PCBS? (aee TSCA PCB Hanford Site User Gukte, DOEIRL-2001-50)

q PCB Lklutd Waste q PCB Bulk Product Wasls q PCB Transfonner>_5g0 ppm q Unknown

q PCB Reniedlation Waste q PCB R&D Waste q PCB mMandnaled electrical equipment (caparJtorklallast) L500 ppm

q PCB Sptll Matedal q PCB Itsm q Other PC8 Waste glsq

5. Is this nmatedal TRU1 Q Yes Q No Q Unknoan

6 ACCURACY OF INFORMATION

Pdnl

for obtaining this Infonnallcn, that to the best of my knovAedge, the Inlonrs3Non

Data

Page 1 of 1 A-6002-990 (g8103)



16-jun-2004 07:58:45
A-0002-1(21)

Attachment 2
Z9 TRENCH5

Data Sumrery Report

CORE Nl1MBER: 222S20040101
SEGMENT 1': B191Y4-A

SESMENT PORTION• VOA

Page: 10

S le! R AA Anal e Unit Standerd % Blank Recult D licate Avera e RPD X Rec X Det Linit Count ErrX

0123 V1 l Chlori a <1.5et02 <1. eW2 We We e a 1.e«02 We
S 123
S04N 123
50 0123

loroaa:thane
Neth lene Chloride
Acetare K

e
a
a

<1.
<1.3et02

<92

<1.6eW
<1.2et02
5.9e+02

a
a

We

a
a
a

We a
a
a

2.eW2
1. 2
9.e.01

a
We

a
S04N0001 3
$O4N000123
S04 123

1 1-Dlchlcroethene
1-D1chloroethene c1s L tran
Chlorofor®

K

ugjK9

e
e

n/s

<80
<1.4et02

<72

<79
<1.4e+02

<71

e
n/a

a

We
n/a
We

n/a
a

We

a.a+
1.e+02
7.er0

n a
a

WE
604N000123 1 2-Dichloraethane uQ/Kq a <76 <75 We a We 7.e+01 e
S04N000 23 2-Butanone K a <82 <8 e a a .et a

123 1 1 1-Tr chloroethane u K e <70 <69 e We a 7.eW1 a
504N000123 Carbon Tetrachloride K e <1.3e+02 <1.3et02 a a e 1.e+02 a
S N0001 Trirhloroethene 83 <86 5 n/ a e a a 8.et01 We
S04M000123 6ensene 94 <66 <65 n/a e We a 6.e+01 a
S04N0001 4-Me t-2- tenone a <74 <73 We a We a 7.e^01 a
SO4N000 23 Tetrachloroethene a <70 <69 e n/a a a 7.e^01 a
506N000123 Toluene /K 1.Oe+02 <64 <63 Na a We n a .e:01 a
S04N0001 Chlorobenzene 99 < 6 <75 n/a a e a 7.e`O1 a
S04M 123 Ethy Lbenzene n/a <98 -447 e We We n/a t.e+02 a
SO 01 % lenes totel K a <1.6e+02 1 <1.6e+02 e a We e 2.et02 a
S04N000123 1 1-Di loroethene K 79 <76 <75 a e n/ a n/ a 7.e^01 a

^

sA



CH2M-0401824

Attachment 3

SAMPLE BREAKDOWN DIAGRAM

Consisting of 6 pages, including coversheet
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Z9 TRENCH4
216-Z-9 Borehole samples
Group 222S20040061

B17N61
3x40 mL amber

glass septum bottle

(coo14°G)

9

S04M000022
VOA

(Metlnd 8260B)

(1uw-kvd)

e^t



Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040073

B18XR8 B190T8-A B18XR8 B18XR8
60 mL ember 20 mL glass/poly 60 mL amber 120 ml bottle

glasa septum bottle giesg septum bottle (coo14°C)
(roo14°C) (coo14°C)

S04M000099 S04M000097 SO4M000100 S04M000101
Rxdred OHA=ds=M Recdvcd Received

SVOA PCB 19 ^v^ Bnviroomeulal Weta Acid 19 B¢vuo^aI NN,
Bxhact Btthaet A.d Acid Ugeet Dlgert Acid DiNilLlim

Dilicst
„g; . ... . ,., Dlgeat

S04M000106 S04M000107 S04M000108 S04M000228 S04M000102 S04M000103 S04M000104 S04M000105
SVOA I'CB °Tu aod "Sr IC: F. Q, NO,. ICP: Sb,Aa Be, Bc, 7y,pt AlpbelBafa IC: NH,

Cu,(MUb°d 8270C) (Mnthod 8082) NO. PO„ SO, Si, ^^,
Ni,

^^p

Se,Ag.P,S,7d "Pu
"u°pu

OBA: "Cq "'Sb ^Ca

ICP/MS: ^^. °'U.

16u1 Utmicm

y4



YM'

Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040073

B18XW3
3x40 mL amber

glass septum bottle

(coo14°C)

S04M000096
VOA

(Method 8260s)

puw-level)

B18XR8
3x5 g EnCore

Sampler

(cool4°C)

S04M000095
VOA

(M°m°eaz60B)

(his-kv°q



Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040100

B17N64 B17N64-A B17N68
3x40 mL amber 2x40 mL amber 3x5 g EnCore

glass eophxo bottle glen eeplnm bottle Sampler
(coo14°C) (cool4°C) (coo14°C)

804M000115 S04M000124 S04M000116

(MbnoaHA'^) p^fe ÔaaiwE) ^+^aeAZ60s)

Oow-k^el) (.aditiamel tow-Ievel (higbleveq
awaysia)

,-,

:.^



Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040101

B191Y4 B191Y4-A B191Y4 B191Y4
3x40 mL amber 60 mL amber 500 mL bottle

glass septum bottle glass bottle
(cool4°C) (eoo14°C)

804M000118 804M000123 S04M000119 S04M000120
VOA VOA R°ceived Beceived

(etem°d 876oe) ^fam°d swoB) A^
Ysis ^s ^elledPacustomer(pcmeved^pudrmfa (p'°sovedap°Aim ^N^l&n

cootaat on 4lZS/04. Semples were returned tobw leva me^ye e) ^s^^evel amtyeie)
customer on 4/29/04.

^

c



CH2M-0401824

Attachment 4

SAMPLE RECEIPT PAPERWORK

Consisting of 12 pages, including coversheet

0 11 111 fi!l3 ^.



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-058 Feee 1 of 1

Collector CompanyContacl TekphoneNo. ProjectCoordinalor
Price Code SN DataTuroaround

PopelPtistedHughes Steve TnM 373-5869 TRENT. SJ

ProjeetDeetgnation SamplingLootlon ^01- - °Y t SAFNo. qAir Quality
60 Days

216-Z-9 Tnnch Charecanizriion Borehole - Soil 216-1r9/C3426 - Interva186^5^ QO t' Z. S P03-018

Iee v Fkld Logbook No. COA . Method of Shipment
DC("'OVp HNF-N-3361 119152BS10 GovernmentVehicle

Shipped To ORelle Property No. Bill of Lading/Alr Bill No.
222-SLabO etatiom WA WA

POSSIBLE SAMPLE FIAZARDB/REMARIfS

BADlDACTIFET/ETO: B17NN0 Preservatloa COA^

d/dli
Type of Container

P

Special Han ng an or Storage

SAMPLF.B.S: Collect S g with the encore sampler. (fRAD <0.5 No. of Coalalner(e) 3

mremthr S. mmPle to WSCF. Sample anafysis nuut occur In 48 Sa
hava or prcserve wHh methanoL Volume

esaem(q^n
ap^

SAM1frLE ANALYSIS
Imo.eaen<

SampleNo. Makie • Sample Date Smlryle Time

B17N81 SOIL -,,;23-c^ o83^ '^ -

CHAIN OF POSSESSION Sign/Print Nemce SPECIAL DISTBUCTIONS
Mffiriz •

Rel6iqaishedBy/RanmvedF a
_

ReaivedBy/Stmedln .rr-a r DarM"we3-'pY3-
fri ' r (1)VOA-

-
8260A-Compkle;VOA-8260A(Add-On)(AammWe,liexeac,o-BUtyl6evame)

e-wr
J /

80 Selp

Rd' Memo une

y^^
' vedBY/StmedN "e^.s.,^ "'.w""

Fr^ 4i6 K s^- owa

' hed B emoved F ®e i^' . Byrs Dele/rime wmas saw
^*+ L . wo^.uaa.

mme«
Relinquished B Fmm Received By/StmeA I. DIWF= W-n§e

'
Vu,W

. v.vepaa^

mq^edByOlemnaedFmm Datdrime ReeelvedBy/Startdlo DauJfine x.aav

Reluquidxd BylRenwved From Drtdlime / Rwelved By/Stmed In Datdrmm

LABORATORY R^By Tide Datilfime

SECTION

INALSAMPLE D'upaedMeWod DiEpueedBy DaoNfime

DI9POSI77ON

G

A-0003-018(03I03)



FLUOR Hnnford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-082 POP 1 nr 1

Collector Company Contact Telephone No. Pro)eetCoardinator
Pope/IMetedHugheshViberg SteveTnmt 373-5869 TRENT. SJ Price Code 8N DateTurnnround

Project Deaignation
2 '

Sampling Location
u6

1
- LLZ'

SAF No. Air QBBII
Ty^

60 Days
16-7.9 Treneh Chamekrvstion Borehole - Soil 216-7l9/C3426 DEPT a F03-018

leeChcalNo. Field Logbook No. COA Melhodof8hipment
tBJF-N-3361 119152ES10 OovenxnentVehicle

Shipped To Offdte Property No. Biil of l.ading/Air Bill No.
222-S Leb Operationa _-_____ NIA _ N/A

POSSIBLE SAMPLE HAZARDS/REMARI(S

Preservation
CDOI

(C

Special Hnndling and/or Storage
Type of Container P

No. of Container(e) 3

Volume 58

.. 5"etn. (Uin, .
Sp""ht

SAMPLE ANALYSIS D"m"q1a .

Smnpie No. Mahix • Sample Date Sample T'une

B18%R8 SOIL

CHAIN OF POSSESSION Slgn/Print Names SPECIAL INSTRUCTIONS Matrix
Dale!^'p'q O^Re' wtOdB/Rano From
"/^

Rrm'rved0y/StarWln Qa
' • - OAI

-
8260A8260A C k VOA dd O i il lb

-
°^bp^ 1^ ^^ ^ ^ 5 ( ) - - omp n; - (A - lrn)(Aeelon e,Hnme,n-Buly amdle) rzar^

ReBnquiWwd ByAtanowd From Detelfune Readved /Slaed In Dete/Gme a ada
sif / Lk^' 9f lf3 T a P- ^-r! cy d 9 ". "`

F"al DrldHme A OalNrmeReceivedBy/Storcd n MAF

ee ^ ^ C'/ /SSl

,

58^ /5!1^ °S-PVn$e^r o (. [a.. e - a.a.ni..p.

Rd'opWdied By/Ram°ved Fmm df®e aaved By/Stored Iu Dtldrime wo-ma
t-tq.R

etin uidwdB /RemnvedFr°n Dale?nne9 Y Date/funaReaived By/Slored In w^^xm,

Relinquished BylRenovedFmn Date(fh°e Reeoived By/Slmed In Dndr.me

LABORATORY Reeei%dBy Title Det<ltins

SECTION

FINALSAMPLE DispmalMelhod DirynxdBy DeteTme
DISPOSITION

M

A

A-8003-818(03/03)



•^

FLUOR Hnnford Ine. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F113-015-091 pag° 1°t 1

Collector CompanyConmet TdephoneNo. ProjectCoordinator
Price Code 8N DetaTurnaround

Pope/Pfisler/Hughes/Wiberg SteYeTreot 373-5969 TRENT,SI
60 Days

Project Designation Sampling Loeation SAF No. Air Quality q

216-Z-9 Trench ChamcRrimtion Borehole - Soil 216-Z-9/C3426 F03-018

IeeChertNO. .
t

FieldLoghookNo. COA MeNodofShipment
rS JJ e3 "G^DOZ HNF-N-3361 119152ES10 OovenmentVdlicle

Shipped To Ort°ite Property No. Bill of Lading/Air BiB No.

222-S Lab Operqions N/A N/A

RPOSSIBLESAMPLEFIAZA DS/REMARKS

Preservation
C°d 4C F

Type of Container O
Special Handling and/or Storage

No. of Contaiuer(e) 3

Volame
40ML

Seeunn(1)In
Speekl

SAMPLE ANALYSIS
hw 00.°

SampleNo. Mekhs' Simple SampleTlnme

BtBxw3 sOll.

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS
M°uix °

R„Imquyshed ^. P^ D°Idtime

^5V-fl-4 J4?
Received By/Slmedln Omdfh°e

s/rL fWL- ^l /^J35 VOA-h260A-Campkl(I) a;VOA8260A(Add-On)(AOeld^inile,Bexene,n•Burylbwme)
.

1I'mm Lawcalow Re Aj§w In ^erIImO SMM^
W-w„a

ri .
/ a /pJ^

y/Rrapwed ' R In ^
^/a0

A-sh°,.a^'sd"
ai-wewa.^OW4 ^s fy ^ . .
nn.,e

Re3nquishedBy/ReonsedFmm Dawrinia ReeelvedBpStortdIn Dateffnn°

wvenmb

RelNpdshed BY/Bmrovnd From DweT"ae Received By/SSOrtd In D°te/1'ime xb'^

lixryiilwd By/Remnved From Deldtime eceiwd By/Staed In Dale/f'mw

LABORATORY ReceivedBy 7511e IYUe?me

SECTION

FBVALSAMPLE DispmalMelhod DiipoxdBy o°tr/lime

DISPOSITION - - '

A-0003-018(03/03)



M o RADIOACTIVE 0000327 3-
Company Pluor sanford, Inc SHIPMENT RECORD Pagel ofl
Address Z-9 Trench / 200W

Shi ® Prepaid q Colled 4.p

CIty,State,Zlp Richland, WA 99352

Contact M. A. Baechler

^ ®^^ q AlrPsgr q UPS

q Rail q Air Cargo q S rt(er

Phone 509-531-0638

^

SHIPMENT AUTHORIZATION NUMBER

PTO. Markings Applied 6. For Normal Farm only T.

cornpany CH2M Hill Hanford Group
Radioactive - LSA q Identify

Address 222-S Analytical Laboratory / 20oW Radloactlve - SCO q Phys)calForm q Liquid q Gas

City, S1ate, Tp Richland, WA 99352 Type A

Type B with trefdl
9
q

. ® Solld

Chemicwl Farm q Elemental
AaenOon it. A. Bushaw

SA Destl'i tion 6p . q Metal q Nibate
Phone 509-373-4314 ^ q ® Oxide q MaWre

5. HM Proper Shipping Nams: Radioactive Material, LSA-II q q Other

exceptedpacfrage - emptypadtaging 7 UN2910 lil q EMERGENCI'RESPONSE
gex tedpackage-instrumentsorartides 7 UN2910^ 0.I1S

Telaphone 509-373-3800
excepted package - IimlOed quantIly of matedal 7 UN2910

ted package - artides manufactured from 7 UN2910exce

C

Labels Applied 70 Emer'gency Response Ouide(s) 163
p ,

natural or depleted uranium or natural thorium ^pty O Highway Route Contrdled Quantity q

Spedal Form, n.os. 7 UN2974
Radioactive Whne - I

® Exdusive Use Shipment q
LowSpedficAdNity,n.os. 7 UN2912

RadloactiveYellow - II q with instructions
n.o.s. 7 UN2982

Radioactive Yelbw - III q
placards Applied q

-

I

Flaslle, n.o.s. 7 UN2918
Hazard q ff^ SpedfY

dace Cantaminated Object 7 UN2913Surface Fissile Excepted. Grams 2. 612E-5

X T ype A Package 7 UN 2915 Etcepted Padaage Statement q

Warning - Flsstle Material Controlled Shipment Do Not Loed More an_
20 Feet From Other Padrages Bearing Radioactive Labels.

eges Per Vehicle. In Loeding end Storege Aroas, Keep at Least

11. ne.nre. Meaehelaw COGS e S' INo. Seal No. Isoto T.I. liWacksa• or.vn.ua.

1 VPS-BII(T- 4H2V/X71/S/03/48A N/A Arn-241, Pu-239 5.40E5

005c /M4563 ' - '

(Shipper may describe package In defail on one of the unused lines above) TOTALS

12, This Is to certi(y the above named materials are properly classified, described, packaged, marked and labeled, and are In proper condHion for
ba tlon ing

J

regulations of the Department of Transportation.
f DOE-RL DaOe Organizatbn Complete Cost Cade (Inc. End Function)

04/14/2004 PH Geoaciences Support 119152ES20

18 u sa a

0<0.005 or_mSv/hr

<0.5ar _mrenJhr (N+67)

Dose Rate C 1 Meter from Surface
of
P<^ga0.005 or mSv/hr

.5or mmmlhr (N+fS r )

mears u r on iner

^<0.41 Sq (22 dpm) IL y lan 2
^^ Bq (22 dpm) a/an2

Surface <2 mSvrtlr (200 mremlhr)
<0.1 mSv/nr (10 mreMhr)C 2 meters ({^^

@ Cab <0 02 mSvlhr (2 mrerNhr)
Additional Data and Instructions
(Inc. on Internal 'n

Rbl. 2-2 HSRCM
Onsite LImNa

Ky
.

or sleeper (Ualrq N+f57 )
gn la n n n

y6pr

NBldg .

Z- GK!
urvey o. .

-oy- Sg
14. ZROXMWe u K ,y/oy
15. OFPSITE AUTHORIZAT ION

6.

Shipment has been Irerpeded and ver(Iled to to In corripgance with DOT regulations

Authortzed PdnOsd Data
5' nature Name .

A

AIR TRANSPORT CARGO AIRCR4FT PASSENGER AIRCRAFT . imanarons cm

CERTIFICATION q Cargo AiroraR Only q Ltd Oty q Research/Medical Diagnosis

q N/A LaDels Applied T.I. q Human Medical Research

17.
Tracking No. Date Sh ipped g JETA

urveye y Approved ipmen Date

A-8003-214 (06101)

^j4,



FLUOR Hanford Inc CENTRAL PLATEAU CHAIN OF CUSTODYb'AMPLE ANALYSIS REQUEST F03-018-096 yt^ L of L

e r. ^^/y-
%/t GU' e

CoaamnYCw TelenhoueNo.

5 ^ ^R4Nt 'S1 5$L^!

ProleetCoordRstnr
TREtO'.SJ

8NPrtre code DetaTnrnm'oond

ketDesienaenn
216L9TB:nchChmetrimBOnBomhole-Soil

SamntkRi.n 16q{ ^ S'V'Na
P01-0I8

AlrQeallty q
60 Days

IuCheetNw /
^rR

-
N^ tl N

l^lddLorhookNo.
Nf'N -3(.®I

COA a
/ 7^.S2ESlU

MetFodofShlnment
&.\/.

ShlBmd To
222-S Lab Openalioni.

Offdte Pnnerly No. N^^ BAI of IAdlar/AIr Bm Na

POSS®LE SAMPLE HA7.AROS/REMAREB

Preserntion NO CJ

TypeofConamer
SpecialHandlingand/orSforage

No.ofContaines(s)

Volome
dV

SAMPLE ANALYSS

SampkNo. Menix• SanWleDah SampleTime

s^BBTe $ 0! L 65 1 ^/

.

CHAiNOFPOSSESSION SIBo1PrlotNamn SPECIALtNS7R11C1'[ONS Metrix•

ReL'qubhedBy/Re k/rme

5/0 1,11N
WedBpSbrtd Dan/fimo wn dy fto e.nou

Retioqvk6edBy/RemevedFmm Da^me vedBpSb In wk/I'Ime

ReRqohhd BylReenved From Der/Dme rcd ByAw¢d Is DeteRime

.
m^mm..edm
u.n<Wda,

ReliqrRledByMe®nredFmm Den/finn By/3mrtdlv Datfrie'e ^^.
e+v+

Bqikd BSdRemoved From ILk/fime 'ved By/Sbrtd In Damlrum . xpr

eliquohed By/Remowd F. DYNfine i^ed BySlwed In 1)•a/Lim

LABORATORY
SECf7ON

Re«ieed By Tim esWr"'e

FINAL SAMPLE
D(SPOSITION

DieP>.at MeBnd Disposed By 1Anftlme

AA883-Bt 8(03103)



^

FZUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
1F03-018-082 Pw 1 of

olleetor Company Contact Telephone No, Project Coordinator
Price Code $N Data Turnaround

Pope/PBsterlHuglws/Wibag Seere Trent 373-5869 TRENT, Sl
60 Days

ProjectDpiguation SampOugl.untion sAF Na. AlrQuelity q

216-Z-9TrenehCharncWiationBosehok-Soil 216-Z-91C3426 F03-018

IaCheatNo. FkldLog6ookNo. COA MethodofSYipment

HNF-N-3361 119152ES10 OovemnleotVehicle

Shipped To Olfalk Property No. ' Bill of Lading/Air Bill No.

222SlabOperetimn N/A N/A

POSSIBLE SAMPLE RAZARDS/REMARKS

PreeerVaaon
Cm^

'rype of Container " ... .

Special Handling and/orSforage
. . . No.ofContatuer(s)

6o
Volume

SAMPLE ANALYSIS

Sempb No. Mauix • Salnpb Date Semple 7ime

B18xR8 Soe. ^J dU lo X X

CHAIN OF P0.SSFSSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix

^ m DaIM®n Raei^wdBy^in Da inx
(1)Suni-VOA-3270A(IQJ;Se^VOA-3270A(Add.On)(1,2,4•TSmldhylheaene,

s.s.n
T

Cydolexmun4 Tdhutyj pM1ospheh): PIRe - 8082 somu

dehed vedFnlol ^^^ //ea ge^vedHyfS In ^n ! (2)ICPMesala-60IOA(fAL},ICPMelels-6010A(Addbn)(ASsenic,Besyllimn.Bismua4Lea4
Chl id3W 0i

m-sww
•^ df/ as e,. (ons•LBYiuotPllospllum.Sdeoi,m,StrmOmuj:MercusY•7471-(CV):lCAn

`
^

^lSB4fiolelCyn,ide-FM,aide,NmagennsNinme,NihogenicNadk,Fhosphele,Sulhk);Auminnie A-M r
isl,ed me ^/ ^ ' p/SSUedI DsW ®ev . 1 9olQsolBde-901o:pH(So0)-9as 300.7 ^o-w.. said,o tl!&to./ 1 ,30 g^ u

^^u^ .

DaWl-ae-d FRd' d B /R Rtedvea B /Slaedln Dsten9me sio ^
y ennveshe y 4^n

.s^. d^e^r raveveo0 7cu r•w.,.^n
Relinqwshed By/Removed From ^WF- Received By)Sto,ed In Dct^rrant

ymf o
^

fklr-
^dinquished ByAtennved From Dese/Time Receivcd By/S6ned In Dndl-nle ^^^^.. a.,•/

LABORATORY RecaiwdB Tkle ` Desb/fime

SECTION 1

FINAL SAMPLE Duposal Mellad epnsed By Dnrlf'ine

DISPOSITION

A-6003-818(03/03)



•s P FROM RADIOACTIVE 0000331 3.
Company Fluor Hanford, Inc. SHIPMENT RECORD Pa el orlg

Address Z-9 Trench / 20oW
Shi ald q Collect 4.® Prep p

City,Stete.7jp Richland, WA 99352

Contact M. A. Haechler
ufa Motor q AlrPsgr q UPS

q Rail q AlrCargo q SiteCatriar

Phone 509-531-0638 SHIPMENrAUTHORiZATIONNUMBER N/A

. SHIP TO Markings Applied 6. For Normal Form only 7.
Company CH2M Hill Hanford Group Radioactive - LSA q Identify

Address 222-9 Laboratory / 200W Radloactive - SOO q Physical Form q Uquld C] Gas

Ctty,Smte,Zip Richland, WA 99352 Type A
Type B with befoli

®
q

Solid- ®

Ctrenycal Form q Elemental
Attention R. A. Bushaw

Descri tion ap . q Mefal q Nltrate
Phone 509-373-4314

q ® Oxfde q Mixture

5. HM Proper Shlpping Name: Radioactive Material, LSA-II
s

q q Other

exceptedpackage - emptypadraging 7 UN2910 LSA-III W q

FI
EMERGENCY RESPONSE

Bexceptedpaclage-Insbumenlsorar8des 7 UN2910 SCO-I

ll
Telephone 509-373-3600

excepted package - limited quantity of malerial 7 UN2910
excepted padmge - articles manufsctured from 7 UN2910

SCa
Labels Applied 10

Emargency Response GWde(s) 163

natural or depleted uranium or natural thorium
Em ty

,
q Highway Route Controlletl Quanffiy q

Special Form, n.os. 7 UN2974 p
Radioactive White - I

® ExdusWe Use Shipment q
Low Spedfic Activity, n.os. 7 UN2912

Radioactive Yellow - 1 1 q
with InsWdions

not 7 UN2982
Radioactive Yelbw - I II q Placards Applied q

I

Flssile, n.os 7 UN2918
S{lbsidiary Hazard q If Rail Specify:

Surface Contaminated Ob)ecl 7 UN2913 Fissile Excepted, Grams 3. 55E-4

e 7 UN2915T e A Packa Excepted Package Statement qyp g
Waming - Fissile Material Controted Shipment. Do Not Load More Than

20 Feet From Other Packages Bearing Radioactive Labels.
Pedceges Per Vehtle. In Loading and Storage Areas, Keep at Least

NaPka. MbJ0lPaebao OO c SerlalNo SealNo. Isotopes T.I. aa+P•aaoe or•wr.

1 VYS-BXRT- 4H2V/X71/S/03/VSA 2/03- N/A Am-241, PU-239 0 6.6186

005 /M4563 050024

(Shipper may describe package In detail on one of the unused lines above) TOTALS

32 This is to certlfy IliAthe above named materials are properN rJassNkd, des^lbed, packaged, marked and labeled, and are In proper condition for
4a one ingto #lea ppl icable

fl On af DOE-RL Date Organ'¢ation Complete Cost Code (Ina End Function)

04/16/2004 FH Geosciences Support 119152BS20
3, u a ge . Dose Rate 1 Meter from Surface

Pedrage
<0.005 or mSWhr<

or

0.005 or

mre

_

Mhr

mSvRv

(N+R y or rruem/hr(N+RT)0.5_

Smears u r on iner

<0.41 Bq (22 d 2pm) 6 y lan
<0.04 Bq (2.2 dpm) a Icm2

Surface ^<2 mSvlhr (200 mrem1lir)
^ 2 meters <0.1 mSv/hr (10 mreMhr)
C Cab <0 relhr02 S 2 Vh

Addhional Data and Instrudiona
(Inc. Readings on Internal Pa ng)

<Tbi. 2-2 HSRCM
Onslte LIrNb

. m v ( m r)rt
or sleeper ((sIn9 N*Q y)

S^Aturs edi tion Moni ng slog.

. ^
urvey No.

^o^+-^^5
ate

<6
14. KFCEFVI=K

um

0
15. OFFSI ^UTHORJZATION'

Shipment has been Inspected and verified to be In compliance with DOT regulations
Authorized PMted
Si nature Name

Date

18. SHI PMENT
AIRTRANSPORT CARGOAIRC FT PABSEN C FT I^. vnensona cm
CERTIFICATION

q N/A
q Cargo Airaafi Only

Labels Applied
q Ltd Oty q ReseardJMedical Diagnosis

T.I. q Human Medloal Research

IT
re ng No. ate p ou ng ETF

Surveyed By ate Approved r Shipment e ' ate

0 .E . l^6003214((>8101)



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODYlSAMPLE ANALYSIS REQUEST F03418-059 P°s° !°r 1

Collector CompanJConmct Telephone No. Project Coordinator
Price Code 8N DetaTurnnround

Pope/Pfistv/Hughes StereTtent 373-5869 TRENT, SJ
60 Days

Pro)ect Dpigutlon Sampling Locaffon
-

SAF No. Air Quality q
216-Z-9TrcnchChamaerixationBorchole-Soil 216-Z-9/C3426-Intaral1 19'-121.5' F03-018

Ice Chest No. Flcid Logbooh No. 'Y-/r4i( Z0F`' COA Method of Shlpment
iHNFN-3361• jil -t 1191 52ESi0 Oovemment Veh cle

Shipped To Olleite Property No. Bi6 of Lading/AIr BBI No.

222-S Lab Operatiots N/A NtA

POSSIBLE SAMPLE HAZARDS7IEMABKS

RADIOAC77PE7787D: B17NN4 Prnercatlon Qia1^

Type of Container e0s•
Special Handling and/or Storage
SAMPLBRS7iJP(!/'Sg.rnNhnoeachvWlwlththeencdre samp/er. No.ofContainer(a) 3

Bott/e.r are pe-laheled Write the Neta nundierjram the chatn on eond,
each v7aL Volume

.. . seehm(pu .
So"

SAMPLEANAL]fSIS -

SamplcNu. Metrix SampleDate SampleTime

617N64 $Oiq y• z/- e} /qoo

CHAIN OF POSSESSION SigalPrint Names SPECIAL INSTRUCI'IONS Matrix •

PsW BAumovedfim
DRNFime Reaiwd IS red In Datdrime will {uovide 40 nd, VOA vide the hew been prt-pmervd with eadium 6imlfim.222-S Lbwamry ^

eA
, %L y ^^p(- /ts^7 F O 6 (1)VOA-8260A-Cmdplete;VOA-876t1A(Add-0n)(Ace(nnitnk,Hexnw,o-Bntytbmaoe) ^p

RelinquirhedBylRennvedFrom D RecdvedBy/StmedN DeldRme 2-11mn
W.W.

i uishrdByManocedFnm ^mtresse RaeiwdBy/31wedln DetdlSnm MM

aw..t^w
9T

From DAWTM RaxhedBy/Slmedln ' Detdr'nne
a .

wxwp
L-UWe
WVepdb

lmquislwdBylRenuvedFmm DMeTene ReoeivedBytStomdIn DatcTinti - ><buv

•. <IinquiCiedBy/2anocedFrom Due/1'une ReceivedBylStoredln Dee/rime

LABORATORY ReceivdBy Tnk DetdTime

SECTION

FINAL SAMPLE Disposal Medwd asputant By Dee7p1e
DISPOSI77ON

A-6003-618(03103)



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST F03-018-060 Pese 1 of 1

Colleetor Company Cootaet Tdephooe No. Project Coordinator
PriN Codc 8N Data Tnrnaroond

Pope/PCL9ter/Hughes SteveTrat 373-5869 TILHNf,SI
60 Days

Projeet Designation Sampling Locadon SAF No. Air Qaallty L]
216-L9 Trcnch Charactcr6ffiion Borehole - Soil 216-Z9/C3426 - Ineerval 1 19'-121.5' F03-018

IceCheatNo.
O 3

FleldLogbookNO. y^4-4) .Affi- COA MethodofShipment
DNF.N,2361, - / 1191 52ES10 Governmud Vddole

Shipped To Offeite Property No. / Bill of Lading/Alr Bill No.

222-S Lab Operations N/A N/A

POSSIBLE SAMPLE RAZARDSIREMARKS

RAD/OAGTIF6TTET0; B17NN4 Preeervadoo Coo11C

Type of Container F
Special Handling aed/or Storage

SAdfPLERS: Collect 5 g with the encore sampler. {fRAD <0. S No. of Container(t) y
naeadhr rake samPle to WSCF Sample atml}vls Dmat occvr in 48 5g
hours or presene wfrh mefhannl Volome

Seenn.(OU

SAMPLE ANALYSIS
ronw ro.

Sample No. Mmix • Sampk Dete Sample Tone

B171488 SOIL y-21-`4 1400

CHAIN OF POSSESSION SIpJPr{ntNaAen SPECIALiNSTRUCTIONS
&I't"^

By/RemDvad Wryrugq/L^/^

7t`

l

^

Datdlfner^ y^De^

/

(1) VOA.8260A-Caaplele;VOA-8260A(Add-0n) {Aeeronerile,Hnunan-B^ylbenane) ^^
C /S:y - i La-aw

'neuivbed ByBemo Fmm DusWim, OV V&F eceived By/Staed in Da<dHme M°^

oon

Rd'mquirhedBy/RemovedFmm D't&Tt100 Racawdny/31wedIn DateR'mro . eMbDYDmAeY
DlrDnnLlwld^
MWs

ReliqirisllrcdBy/RemovedFrom Datefrins ReoervedBy/Slmed7n D'UV7On"
Ly lele
WvW^I^

eleqwhadBy/RRoowdFrom D>^ RxdvedBylSrortd(n m^eD2D:/L ' - . X-Ww

ReluquzhedBf/RamvedFrnm Daldfwe ReaavedBy/Sbredln Date/fbae

LABORATORY Reeaived By Title Deh/fime

SECTION

FINAL SAMPLE Disposal Metlod Diepmed By DaeYPime

DISPOS177ON

A-0003-618(03/03)



02 1(=/Av,4 L

Laboratory: 222-S Laboratory

Semolina Infonnatbn

Description:

Description:

transfer.

Justification:

Page 1 of 1 A-0003640 (03ro3)

SDRNo.: F04-027

SAMPLE DISPOSITION RECORD Revision No : o

Date Initiated: 04 / 22 / 04

Samole Event Infomution

SAF: F03-018

OU: 200-PW-1

Project: CPP 200 Area

SampliegEVent: 216-Z-9 Trench Characterization

Number of Samplee: 2

ID Numbers: B17N64, B17NN4-A

Matrlx: Soil .

Collectlon Date: 04 / 21 / 04

Isaue Background

Class ® Project Data Use q General Laboratory Direction q Validation Direction q General Sample Management Direction

Type: Chain of Custody Problem

Unaccounted for Chain of Possession Time

Disoosltion

.

The chain of possession for the listed samples is missing 15 minutes between custody

The chain of possession time must indicate that the samples have been in the custody of an

individual or stored in a restricted access facility. The impact of the chain of

possession Lime issue will be evaluated during the GRP data quality assessment process.

Aooroval Sianatures ^^^

SJ Trent 05/17/04

Project Coordinator PrlntBl Name) Date

0 9- /1 it /ofVJ Rohay

Task Manager (Print/Sign Name) Date
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